Plasma concentrations of 25-hydroxy-vitamin D and 1,25-dihydroxy-vitamin D are related to the phenotype of Gc (vitamin D-binding protein): a cross-sectional study on 595 early postmenopausal women.
The major transporter of vitamin D metabolites in the circulation is the multifunctional plasma protein Gc, also known as group-specific component, Gc globulin, vitamin D-binding protein, or DBP. There are several phenotypes of Gc, and we examined the influence of Gc phenotype and Gc concentration on vitamin D status. By using isoelectric focusing we identified the Gc phenotype of 595 caucasian recent postmenopausal women enrolled into the Danish Osteoporosis Prevention Study (DOPS). We measured plasma concentration of Gc by immunonephelometry (coefficient of variation [CV] < 5%), 25-hydroxy vitamin D (25OHD) by a competitive protein-binding assay (CV 10%), and 1,25-dihydroxy-vitamin D (1,25(OH)(2)D) by a radioimmunoassay (CV 6--14%), and calculated index as the molar ratio of vitamin concentration divided by Gc concentration. Plasma levels of Gc, 25OHD, 25OHD index, and 1,25(OH)(2)D, but not 1,25(OH)(2)D index, differed significantly between women with different Gc phenotype, being highest in Gc1-1, intermediate in Gc1-2, and lowest in Gc2-2. In multiple regression analysis, Gc concentration was an independent predictor of 1,25(OH)(2)D, whereas Gc phenotype was a significant predictor of 25OHD concentration, even after adjustment for the effects of season, sunbathing habits, skin thickness, use of vitamin supplements, smoking, and body mass index (BMI). Plasma parathyroid hormone (PTH) level did not differ between Gc phenotypes. Despite the fact that more than 60% of the women with Gc phenotype Gc2-2 had plasma 25OHD levels of less than 50 nmol/L none of them had plasma PTH higher than reference limits. Bone mineral content (BMC), Bone mineral density (BMD), and bone markers did not differ between Gc phenotypes. In conclusion, plasma 1,25(OH)(2)D, 25OHD, and 25OHD index are related to Gc phenotype, and we speculate that the thresholds for vitamin D sufficiency differ between Gc phenotypes.